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Figure16.Relationshipbetweentheexitstream-expansion
ratioandtheratioofexittoinletpressures.
lossviafrictioninthelongconvergentpassageofO°and3°.ThevaluesofCTmexareplottedagainst
4μtintheupPerpartof丘gure15.Asshowninthisfigure,thecTm邸lbrnozzleFisimproved
by5-12%comparedwithnozzleBandthevaluesofCT　 　xareO.68--0.76.
3.8.Designoftheexitstream-expansionratio
Awaytodeterminetheexitstream-expansionratioisdescribedforanozzlewithasmaller
maximumnonequilibriumpressuredropatthethroat.Asmentionedaboveinsubsections3.7.1
and3.7.2,thethrustcoefficienttookmaximumvaluesatandslightlyabovetheoptimumback
pressure.Thus,itcouldberecommendedthataslightlylargerexitstream-expansionratiothanthat
correspondingtotheoptimumbackpressureshouldbeselectedforagiveninletcondition.Infigure
16anappropriateexitstream-expansionratioisshownonandjustabovethesolidline.For
example,inthecaseofaninletpressureofO.47MPa,aninletsubcoolingoflKandPb!P;n=0.1,
wedecidedthatvaluesof12andslightlyaboveareappropriateexitstream-expansionratiosfrom
observingfcgure16.
4.CONCLUSIONS
戸
`
Experimentsusinggdifferentnozzleswerecarriedoutforinitiallysubcooledhotwaterto
improvenozzleefficiency.ThenozzleinletpressurewasO.47MPaandtheinletsubcoolingandback
pressurewerevariedintherangesO.9-12.9Kand5-101.3kPa,respectively.Theresultsareas
follows:
(1)Theoptimumpressureprofilewaschangedbytheinstallationoffinewiresorby
decreasingtheconvergentangle.
(2)Decreasingthemaximumnonequilibriumpressuredropatthethroatimproved
thethrustcoefficientbyasmuchas10%.
(3)Themaximumthrustcoefficientwasindependentoftheinletsubcoolingandexit
stream-expansionratiofornozzleswithasmallmaximumnonequilibrium
pressuredropatthethroat.
(4)Acorrelationbetweenanappropriateexitstream-expansionratioandtheratio
oftheexittoinletpressureswasobtainedempiricallyforanozzlewithasmall
maximumnonequilibriumpressuredropatthethroat.
(S)Thecriticalflowrateforanozzlewithasmallmaximumnonequilibriumpressure
dropatthethroatwasfoundtobelowerthanthatforordinarynozzles.
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